Accounting for known patient factors that have an impact on clinic visit satisfaction, CGCAHPS scores were compared between patients who had PROMIS used as part of their routine care and those who had not had PROMIS used as part of their routine care. A p-value of <0.05 was considered significant.
| INTRODUCTION
Healthcare accounts for 17% of the United States economy (Dieleman et al., 2016) and is projected to increase to over 19% by 2023 (Sisko et al., 2014 ) -the largest proportion of spending on healthcare in the world. High spending has prompted initiatives aimed at cost reduction while ensuring high-quality care. One strategy is a shift away from traditional fee-for-service reimbursement to alternative payment models based upon incentives to deliver healthcare of both high quality and value, commonly defined as health outcomes achieved per dollar spent (Porter, 2009) .
A notable part of the shift to value-based medicine is the incorporation of patient experience into the reimbursement formula. A number of innovative value-based purchasing ("pay for perfor- The movement towards value-based medicine has also stimulated increased clinic implementation of patient-reported outcome (PRO) tools, including the Patient-Reported Outcomes Measurement Information System (PROMIS). Initially funded by the National Institutes of Health, PROMIS is a validated, computerized adaptive testing that utilizes item response theory (Cella et al., 2007) . Since its development, PROMIS has been integrated into a number of surgical clinics and has led to a surge of research in surgical fields (Jones & Stukenborg, 2016) . Previous work involving PROMIS in foot and ankle surgery (Anderson et al., 2018; Ho et al., 2016) , anterior cruciate ligament reconstruction (Chen et al., 2018) , lumbar discectomy (Rubery, Houck, Mesfin, Molinari, & Papuga, 2018) and surgical hand care (Bernstein et al., 2018a) has focused on improving patient care by predicting which patients will clinically improve based on preoperative PROMIS scores.
PROMIS gives patients an active voice in their care, allows surgeons objectively to decrease care variation using an unbiased score and guides postoperative expectation setting. Moreover, PROMIS has the potential to strengthen the patient-provider relationship and improve overall patient care and experience. The present study aimed to determine whether provider use of PROMIS scores as part of clinical care is associated with a better patient experience.
| METHODS

| Data collection
The CGCAHPS survey results, obtained through a routine protocol from a large, academic medical centre orthopaedic surgery clinic, were reviewed from February 2015 to September 2016 (19 months).
Following a clinical encounter, patients were posted the CGCAHPS survey as a hard copy from our institution, with a stamped addressed envelope, and asked to return it at their earliest convenience. The results provided to surgeons were grouped and anonymous; thus, individual, identifiable results of the CGCAHPS survey were not returned directly to the surgeon providing clinical care. The CGCAHPS is a validated tool, developed and released in 2007 by the US federal government's Agency for Healthcare Research and Quality to assess patients' experiences with healthcare providers (Agency for Healthcare Research and Quality, 2018) . Two main goals of the survey are: (a) to improve the care delivered to patients; and (b) to provide information to patients (i.e., healthcare consumers) to guide them in physician selection (Agency for Healthcare Research and Quality, 2018) . Only the subset of CGCAHPS questions directly related to patient experience and satisfaction were included. All other questions, such as those related to the availability of urgent appointments, friendliness of frontdesk staff, and so on, were excluded because they do not directly reflect the provider-patient relationship. For all CGCAHPS items, except "Talk with provider re: problem/concern", survey respondents answered on a three-point scale (e.g., "Yes, definitely"; "Yes, somewhat"; or "No"). We also used "top-box" coding, which collapses "Yes, somewhat" and "No" into one lesser performing category (i.e., best possible care versus not best possible care).
Following clinic check-in, patients at our institution are asked to complete PROMIS questionnaires-primarily PROMIS Physical Function (PF), Pain Interference (PI) and Depression-in the waiting room prior to seeing the orthopaedic surgeon. PROMIS questionnaires were completed electronically on Apple iPads (Apple, Cupertino, CA, USA).
Prior research in orthopaedic surgery has shown that these provide an efficient and preferable way to collect PROs over traditional penand-paper methods (Yaffe, Goyal, Kokmeyer, & Merrell, 2015 (Papuga et al., 2017) . Over the same 19-month timeframe as the CGCAHPS data, PROMIS clinical usage data were reviewed from our institution's PROMIS database.
CGCAHPS and PROMIS usage data were merged into a single dataset using National Provider Identifier identification numbers, patient medical record numbers and date (visit date in the CGCAHPS dataset and access date in the PROMIS dataset). A provider was con- 
| Data analysis
Descriptive statistics were reported for all patient visits and separated by whether or not PROMIS was used by the physician in the patient encounter. As the literature has shown that age (Abtahi, Presson, Zhang, Saltzman, & Tyser, 2015) , gender (Wolosin, 2005) , race (Barr, 2004) , educational level (Jafari Kelarijani, Jamshidi, Heidarian, & Khorshidi, 2014; Xiao & Barber, 2008) , mental health status (Abtahi, Brodke, Lawrence, Zhang, & Spiker, 2015; Kaldenberg, 2001 ) and overall health status (Xiao & Barber, 2008) may have an impact on patient satisfaction with their clinic experience and physician in a variety of healthcare settings, we ensured that these attributes were recorded. Categorical data were compared using the bivariate Fisher's exact test, whereas continuous numerical data were compared using the Wilcoxon rank-sum test.
For all CGCAHPS items except "Rate provider 0-10", Firth logistic regression was used. For "Rate provider 0-10", the adjusted p-value was derived through a Tobit model censored at 10. This approach was chosen because patient ratings were reported on a 0-10 scale.
Each model controlled for core patient demographics (race, gender, age, educational attainment and self-rated mental and physical health).
Significance was set at p < 0.05. All statistical analyses were completed using R (3.5.1) (The R Foundation, 2018). A post hoc power analysis based on t-tests determined that analyzing 8,607 patients yielded a power of 95%.
| Ethical approval
The Institutional Review Board (IRB) of our institution approved the study under protocol RSRB00073150. The study was performed in accordance with the ethical standards in the 1964 Declaration of Helsinki, and carried out in accordance with relevant regulations of the US Health Insurance Portability and Accountability Act (HIPAA).
| RESULTS
A total of 8,607 patient visits fitted our inclusion criteria. Of these, surgeons elected not to use PROMIS in 8,422 patient encounters, leaving 185 patient visits in which PROMIS was actively used. A majority of patients included in our study were women, white and in very good or excellent self-rated mental and overall health (Table 1) .
Around half of all patients visiting the clinic had college degrees. There were no significant differences in patient attributes (i.e., gender, race, mental health status and educational level) between the patient visits in which PROMIS was and was not used ( Importantly, patients who had PROMIS used were 89% more likely to feel that the provider spent enough time with them, 81% more likely to recommend this provider office to another patient, and rated the provider significantly higher on a scale from 0 to 10 (9.5 ± 1.1 versus 9.2 ± 1.5; p = 0.01) ( Table 3) . Although not significant, a trend was found between use of PROMIS and whether a patient felt that a provider explained health information in way that the patient understood (p = 0.07) ( Table 3 ). Between patient visits in which PROMIS was and was not used, no other CGCAHPS items were significantly different or demonstrated any notable trends.
| DISCUSSION
Patient care has already been improved by the growing use of PROMIS in healthcare settings (Baumhauer, 2017) . PROMIS use gives patients greater and more discrete input into their care plan and assists surgeons in clinical decision-making and expectation setting.
The results of the present study contribute to an expanding understanding of the role of value-based medicine and related tools in the clinic. Notably, surgeons using PROMIS during patient encounters improved key patient experience outcomes, measured by the CGCAHPS survey, which include: patient impression of adequate provider time spent in examination room, likelihood of recommending the provider and overall rating of the provider. When PROMIS was used, a trend in patients reporting that providers explained health information more understandably was observed but not found to be significant.
With the increased interest in giving patients a better platform on which to advocate for their own healthcare, PROMIS demonstrates Although inconsistent definitions of high-quality care in orthopaedics remain (Bernstein, Mesfin, & Bozic, 2018b) , patient experience will probably factor into any consensus achieved. Determining whether our findings are consistent across different patient populations, orthopaedic subspecialties and other areas of medicine also presents an opportunity for future research. As the shift towards a value-based healthcare system continues, the need to foster strong physicianpatient relationships and incorporate the patient voice into care becomes critically important. PROMIS moves us one step closer to this goal by facilitating expectation-setting in the clinic, building robust shared decision-making teams with patients and their caregivers, and improving the overall patient experience.
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